Chronic low frequency stimulation reduces myosin phosphorylation in rabbit fast twitch muscle.
The effect of 1-12 days of electrical stimulation (10 Hz) on the ability to phosphorylate the P-light chain of myosin was studied in rabbit tibialis anterior muscle. Myosin phosphorylation was induced by exposure of the stimulated muscle and that of the contralateral leg to a single conditioning stimulus train (5 Hz) for 25 s via the motor nerve. Isometric tension was measured as were the myosin light chain composition and the activities of the enzymes responsible for phosphorylation and dephosphorylation. A computer simulation of the potential effect of a stimulation-induced disruption of Ca2+ metabolism on phosphorylation was also performed. Chronic stimulation for as little as 1 day eliminated light chain phosphorylation and reduced the myosin light chain kinase activity by approximately 36%. Conversely, phosphatase activity and light chain composition were unaffected. The model demonstrated that a slight depression in the magnitude of the Ca2+ transient could potentially attenuate phosphorylation. The data suggest that phosphorylation of myosin is extremely sensitive to prolonged muscle activity. Furthermore, it appears more likely that this sensitivity is related to regulation of intracellular free Ca2+ than to the other elements of the calmodulin-dependent system for myosin phosphorylation examined.